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DOOR LOCK/UNLOCK SYSTEM 
BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a door 
lock/unlock system, and more particularly to a door 
5 lock/unlock control system for vehicle doors. 

[0002] Japanese Utility Model Publication No. (Heisei) 
1-177364 discloses a locking knob for locking and 
unlocking a vehicle door from a passenger compartment of 
a vehicle. 

10 SUMMARY OF THE INVENTION 

[0003] However, there is a possibility that when a 
door provided with such a locking knob is radically 
closed, the locking knob changes its state between an 
unlock state and a lock state due to an impact of the 

15 radical door closing. For example, in the event that 
the door is radically closed under the unlock state of 
the locking knob, there is a possibility that the door is 
locked due to the impact and a vehicle key is be left in 
a vehicle passenger compartment. In the event that the 

20 door is radically closed under the locked state of the 
locking knob, there is a possibility that the door is 
unlocked due to the impact . 

[0004] It is an object of the present invention to 
provide a door lock/unlock system which correctly sets a 
25 lock/unlock state of each vehicle door even when the door 
is radically closed. 

[0005] An aspect of the present invention resides in a 
lock/unlock system which is for a vehicle and comprises a 
door lock state detector for detecting whether a door of 
30 the vehicle is put in a lock state, a door open state 

detector for detecting whether the door is open, a door 
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lock mechanism through which the door is locked and 
unlocked, and a controller connected to the door lock 
state detector, the door open state detector and the door 
actuator. The controller is arranged to compare a first 
5 lock/unlock state detected during the door open state 

with a second lock/unlock state detected at a moment when 
an open/close state is changed from an open state to a 
closed state, to maintain the state of the door lock 
mechanism when the first lock/unlock state corresponds to 
10 the second lock/unlock state, and to set the state of the 
door lock mechanism at the first lock/unlock state when 
the first lock/unlock state does not corresponds to the 
second lock/unlock state. 

[0006] Another aspect of the present invention resides 

15 in a method for controlling a lock/unlock state of a door 
of a vehicle. The method comprises an operation of 
detecting whether the door is put in a lock state, an 
operation of detecting whether the door is open, and 
operation of comparing a first lock/unlock state detected 

20 during the door open state with a second lock/unlock 
state detected at a moment when an open/close state is 
changed from an open state to a closed state, an 
operation of maintaining the state of a door lock 
mechanism for locking and unlocking the door when the 

25 first lock/unlock state corresponds to the second 

lock/unlock state, and an operation of setting the state 
of the door lock mechanism at the first lock/unlock state 
when the first lock/unlock state does not corresponds to 
the second lock/unlock state. 

30 [0007] The other objects and features of this 

invention will become understood from the following 
description with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Fig. 1 is a block diagram showing a 
door- lock/unlock system according to an embodiment of the 
present invention . 
5 [0009] Fig. 2 is a flowchart showing an operation of 
the door lock/unlock system . 
DETAILED DESCRIPTION OF THE INVENTION 

[0010] Referring to Figs. 1 and 2, there is shown an 
embodiment of a door lock/unlock system according to the 

10 present invention. 

[0011] As shown in Fig. 1, the door lock/unlock system 
is for doors of a vehicle and therefore comprises door 
lock mechanisms 6 (6a, 6b, 6c and 6d) for the respective 
doors. Each door lock mechanism 6 is interconnected with 

15 each door locking knob 7 (7a, 7b, 7c, 7c) provided inside 
each door via a rod or cable. Further, each door lock 
mechanism 6 comprises a door lock actuator 5 (5a, 5b, 5c, 
5d) through which each door lock mechanism 6 is driven, 
door lock actuator 5 is connected to a CPU 11 of a 

20 door-lock controller 1. 

[0012] Each door locking knob 7 changes its position 
between a lock state and an unlock state according to the 
lock or unlock state of door lock mechanism 6 . When the 
door lock mechanism 6 is put in the lock state, the door 

25 opening operation using an inside handle provided inside 
the door or an outside door handle provide outside the 
door is prevented. 

[0013] A door-lock-state detection switch 2 (2a, 2b, 
2c, 2d) for detecting a lock state of the door is 
30 provided in each door lock mechanism 6 of each door. 

Door-lock-state detection switch 2 is put in an off state 
when door lock mechanism 6 is put in the lock state, and 
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is put in an on-state when door lock mechanism 6 is put 
in the unlock-state . Door-lock-state detection switch 2 
outputs a signal indicative of the on or off state 
thereof to CPU 11 of door-lock controller 1. 
5 Door-lock-state detection switch 2 is attached to each 
door, and therefore there are provided four 
door-lock-state detection switches 2a, 2b, 2c and 2d in 
the vehicle. 

[0014] A door-open-state detection switch 3 (3a, 3b, 

10 3c, 3d) for detecting an open/close state of each door is 
provided in the vicinity of each door. Door-open- state 
detection switch 3 is put in an on-state when the door is 
put in an open state, and is put in an off -state when the 
door is put in a close state. Door-open-state detection 

15 switch 3 outputs a signal indicative of the on or off 
state thereof to CPU 11 of door-lock controller 1. 
Door-open-state detection switch 3 is attached to each 
door, and therefore there are provided four 
door-open-state detection switches 3a, 3b, 3c and 3d in 

20 the vehicle. 

[0015] Further, an overlay switch 8 is connected to 
CPU 11 and independently outputs a signal indicative of 
an on or off state thereof to CPU 11. Overlay switch 8 
representatively executes the lock/unlock operation of a 

25 concentration lock/unlock operation switch provided near 
a driver's seat, an automatic lock operation executed 
according to the vehicle speed after the vehicle starts 
traveling, and an automatic unlock operation executed 
when an impact is detected. 

30 [0016] CPU 11 of door-lock controller 1 controls door 
lock actuators 5a, 5b, 5c and 5d according to the 
decision result of the change of the door lock/unlock 
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state at the moment when the state of the door is changed 
from the open state to the close state, or according to 
the signal from overlay switch 8. 

[0017] Door-lock controller 1 comprises a memory 12 
5 and a timer 13 which are connected to CPU 11. CPU 11 
stores the signal indicative of the lock state of the 
corresponding door when the corresponding door is open. 
CPU 11 starts timer 13 when it is determined from the 
signal of door-open-state detection switch 3 that the 
10 open state of each door is changed from the open state to 
the close state, in order to obtain a signal indicative 
of an elapsed time from timer 13. 

[0018] When CPU 11 detects from door-open-detection 
switch 3 that the door open/close state is changed from 
15 the open state to the closed state, CPU 11 continuously 
reads the signal of door lock state detection switch 2 
for a predetermined time period counted by timer 13, such 
as 500 milliseconds. 

[0019] Further, CPU 11 compares the stored signal of 
20 door lock detection switch 2 stored in memory 12 at a 

moment just before the door is closed from the open state 
with the signal obtained after the door is closed. CPU 
11 controls door lock actuator 5 to lock or unlock the 
door by placing the high priority on the stored signal. 
25 [0020] After the predetermined time period elapsed 
from starting timer 13 in response to closing the door, 
CPU 11 entirely accepts the lock or unlock operation 
executed by door locking knob 7 of each door. When the 
signal of overlay switch 8 is inputted to CPU 11, CPU 11 
30 controls door lock actuator 5 on the basis of the signal 
of overlay switch 8 with the highest priority. 
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[0021] The manner of operation of the embodiment of 
the door lock/unlock system according to the present 
invention is discussed hereinafter with reference to a 
flowchart shown in Fig. 2. CPU 11 has stored this 
5 flowchart explaining the operation of door- lock 

controller 1 in the form of a program, and this program 
starts when door-lock controller 1 is connected to a 
power source such as battery. 

[0022] CPU 11 reads the signals of door-lock-state 
10 detection switch 2, door-open-state detection switch 3 

and overlay switch 8 at predetermined time intervals and 
detects a change of each signal. Although this flowchart 
explains the operation as to one of the plurality of 
doors of the vehicle, door-lock controller 1 actually 
15 controls the four doors of the vehicle in parallel. 

[0023] At step S101 CPU 11 of door-lock controller 1 
determines whether door-open-state detection switch 3 is 
put in on state or off state, that is, whether the door 
is open or closed. When the determination at step S101 
20 is affirmative, that is, when the door is open, the 

program proceeds to step S102. When the determination at 
step S101 is negative, that is, when the door is closed 
the program proceeds to step S104. 

[0024] At step S102 CPU 11 reads a signal SI which 
25 indicates whether the door is locked or unlocked, from 
door-lock-state detection switch 2. 

[0025] At step S103 CPU 11 stores the signal SI as a 
signal SI' in memory 12. After the execution of step 
S103, the program returns to step S101. The processing 
30 during steps S101 through S103 means that during the door 
open period CPU 11 reads the signal indicative of the 
state of door-lock-state detection switch 2 and 
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overwrites it in memory 12 at predetermined time 
intervals. By this processing, door-lock controller 1 
can detect the lock/unlock state of the door even if door 
lock mechanism 6 is put in the lock or unlock state 
through the operation of door locking knob 7 or a 
concentrated lock/unlock operation switch of overlay 
switch 8 . 

[0026] At step S104 subsequent to the negative 
determination at step S101, CPU 11 determines whether the 
state of door-open-state detection switch 3 is changed 
from the on state to the off state, that is, whether the 
door is closed or not. When the determination at step 
S104 is affirmative, that is, when the change from the 
door open state to the door closed state is detected, the 
program proceeds to step S105. When the determination at 
step S104 is negative, that is, when the change from the 
door open state to the door closed state is not detected, 
the program proceeds to a return block to terminate the 
present routine. 

[0027] At step S105 CPU 11 starts the operation of 
timer 13 so as to start a counting of the predetermined 
time period from a moment the door open state is changed 
from the open state to the closed state. 
[0028] At step S106 subsequent to the execution of 
step S105, CPU 11 reads the content of timer 13. 
Initially, timer 13 is set at 500 milliseconds, and the 
counting down of the set time starts at step S105. 
[0029] At step S107 CPU 11 reads the signal of 
door-lock-state detection switch 2 as signal SI. 
[0030] At step S108 CPU 11 determines whether or not 
the content of timer 13 is smaller than or equal to 0 
milliseconds. When the determination at step S108 is 
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af f irmative, the program proceeds to step S109. When the 
determination at step S108 is negative, the program 
returns to step S107. 

[0031] By reading the signal of door-lock-state 
5 detection switch 2 for 500 milliseconds, CPU 11 detects 
the change of the door lock state due to the door closing 
operation. Although the embodiment has been shown and 
described such that the initial setting of timer is 500 
milliseconds, it is not limited to this setting, and it 

io is preferable that the set time period is smaller than or 
equal to a time period obtained by summing a first time 
period from a moment of closing the door due to the 
passenger's getting-in to the vehicle to a moment of 
operating the door lock/unlock operation know, and a 

15 second time period necessary for operating the door lock 
mechanism. 

[0032] Experimentally a time period necessary for 
operating the door lock/unlock operation knob according 
to the driver's intent from a moment of closing the door, 

20 is at least 300 milliseconds. Further a time period for 
operating the door lock mechanism normally ranges from 
200 to 300 milliseconds. Therefore, by setting the set 
time at 500 milliseconds, it becomes possible that CPU 11 
distinguishes between the passengers ' operation and an 

25 erroneous operation of the door lock mechanism due to 
impact generated by a radical door closing operation. 
[0033] At step S109 CPU 11 compares signal SI' stored 
in memory 12 and signal SI read at step S107. When 
signal SI' corresponds to signal SI (S1'=S1), the program 

30 proceeds to step Sill wherein CPU 11 resets timer 13. 

The correspondence between signal SI' and signal SI means 
that door-lock controller 1 checked that the door is 
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closed after the door lock state is set and that the 
impact generated by closing the door did not induce an 
erroneous operation of the door lock mechanism. When the 
determination at step S109 is negative, that is, when 
signal SI' stored in memory 12 is different from signal 
SI, the program proceeds to step S110. 

[0034] At step S110 CPU drives door lock actuator 5 so 
that door-lock-state detection switch 2 outputs a signal 
corresponding to signal SI' stored in memory 12. At step 
Sill subsequent to the execution of step S110, CPU 11 
resets timer 13. After the execution of step Sill, the 
program returns to a start block of this program. 
[0035] Door-lock controller 1 accepts the 
determination as to an erroneous operation of the door 
lock mechanism just after closing the door, and the 
operation of the lock/unlock operation knob or of the 
door lock mechanism according to the signal of overlay 
switch 8. 

[0036] Door locking knob 7 (7a, 7b, 7c, 7d) of the 
embodiment functions as lock/unlock operation means. 
Door lock mechanism 6 (6a, 6b, 6c, 6d) including door 
lock actuator 5 (5a, 5b, 5c, 5d) functions as lock/unlock 
mechanism. Door-lock-state detection switch 2 (2a, 2b, 
2c, 2d) functions as lock/unlock state detecting means. 
Door-open-state detection switch 3 functions as 
open/close state detecting means. Door-lock controller 1 
functions as lock/unlock controlling means. CPU 11 and 
timer 13 function as time counting means. 
[0037] The embodiment according to present invention 
is arranged such that the lock/unlock state just before 
closing the door is stored as signal SI ' of 
door-lock-state detection switch 2. Signal SI of 
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door-lock-state detection switch 2 and signal SI' stored 
in memory 12 are compared. When signal SI does not 
corresponds to signal SI', door lock actuator 5 is 
controlled according to signal SI' prior to signal SI. 
This arrangement prevents unintended lock or unlock of 
the door, such as the state change due to the impact 
caused by closing the door. 

10038] Although the embodiment according to the 
present Invention has been shown and described such that 
door-lock controller 1 comprises timer 13, other counting 
function such as periodic signals controlled at a 
multiple of a clock cycle of CPU 11 may be employed 
instead of the counting function of timer 13. 
[0039] Although the embodiment according to the 
present invention has been shown and described such that 
door locking knob 7 (7a, 7b, 7c. 7d) is interconnected 
with door lock mechanism 6 (6a, 6b, 6c, 6d) via a rod or 
cable, other arrangement may be employed, for example, it 
may be arranged such that a knob position detection 
switch is independently provided for each door locking 
knob, and that door-lock controller 1 controls door lock 
actuator 5 according to a lock/unlock indicative signal 
of the knob detection switch to properly drive each 
door-lock mechanism 6. 

[0040] This application is based on prior Japanese 
Patent Application No. 2002-296724. The entire contents 
of the Japanese Patent Application No. 2002-296724 with a 
filing date of October 9, 2002 are hereby incorporated by 
reference . 

[0041] Although the invention has been described above 
by reference to certain embodiments of the invention, the 
invention is not limited to the embodiments described 
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above. Modifications and variations of the embodiments 
described above will occur to those skilled in the art in 
light of the above teachings. The scope of the invention 
is defined with reference to the following claims. 



